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Abstract 

The invention relates to the oil and gas industry, specifically to isolation of the cavity of a 
cased or uncased well during the operation, repair and construction of oil, gas and water wells. 

An improvement of the quality of isolation, a simplification of the technological process, 
improvement of work safety conditions, elimination of the probability of tubing failure, and 
reduction of material and labor costs are provided. The nature of the invention is: material is 
supplied to the specified isolation interval. The material is supplied in a capsule. The material is 
a material that expands in volume, namely the non-explosive destructive agent NRS-1. This 
agent provides an increase of the volume of the capsule over its diameter until it meets the inside 
wall of the tubing or the shaft of the well. 3 Illustrations. 

The invention relates the oil and gas recovery industry, specifically to isolation of the 
cavity of a cased or uncased well during the operation, repair and construction of oil, gas and 
water wells. 

There is a known method that consists of delivering, to the specified interval of the well, 
a plugging solution followed by solidification of it and the formation of a cement bridge 
separating the lower horizon from the upper horizon (RNG [Drilling], Moscow, VNIIOENG, No. 
24, 1980, pp. 35-37). 

In the implementation of this method a fairly large amount of cement is expended along 
with large expenditures for labor and energy, both in the placement of the cement bridge and in 
drilling it out. In addition, this method does not assure high quality cementing. 

There is a known method of isolation of casing strings or an open well shaft that includes 
lowering an explosive drillable packer into the well, the packer consisting of a thin- walled 
aluminum body, an explosive and a detonator (USSR Inventor's Certificate 150076, E 21 B 
33/12, published 1961, BI 8). 

Because of improper (inaccurate) calculation of the required amount of explosives, the 
use of such packers to implement this method does not exclude the possibility of damage to the 
string or of the aluminum body not being pressed against its walls, and there is also the 
possibility that the detonator will not actuate. As a result of these flaws, this goal - isolation - is 
not achieved. In addition, the use of explosives in this method is hazardous from the standpoint 
of operating personnel safety. Explosive packers have high metal requirements and are costly to 
make and to drill out. 
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Closest in technical nature and end result to the invention is a method that involves 
lowering into the well of a packer, the elastic capsule of which expands in its diameter until it 
contacts the wall of the tubing or the open shaft due to the use of expanding cements in the 
cavity, and waiting for the seal to become complete [wait time] (V. S. Danyushevskii et al., 
Handbook on Plugging Materials [in Russian]. Moscow, Nedra, 1973, p. 125). 

A shortcoming of this method is that expanding cements do not ensure sufficient volume 
expansion and do not ensure that the capsule will have sufficient contact resistance to shear at the 
wall of the tubing (shaft), especially if one takes into account the required clearances for 
transport in lowering the packer into the well, so that the posed problem may not be solved. 
Another shortcoming of this packer, like that of the cement bridge, is that under the effect of an 
axial load (hydraulic pressure) in the well the packer will shift and the seal will be disrupted. 

The goal of this invention is an improvement of the quality of isolation (seal, strength and 
durability), a simplification of the technological process, improvement of work safety conditions, 
elimination of the probability of rupture of the tubing, a reduction of material and labor 
expenditures in isolating a casing string or an open well shaft. 

This goal is achieved by the fact that in the known method of isolating the cavity of a 
cased or uncased well, which includes delivery of material to the specified isolation interval and 
the wait time until the end of the sealing process, in accordance with the invention a capsule 
filled with a volume-expanding material that provides an increase of the volume of the capsule 
over its diameter until it contacts the inside wall of the casing string or the shaft of the well is 
delivered to the well, where the known explosive destructive agent NRS-1 is used as the material 
that expands in volume. 

The non-explosive destructive agent NRS-1 provides an effective (diametral) expansion 
of the capsule owing to the reaction (swelling) of a powder in water. This material is 
hygroscopic, capable of producing a dust, non-combustible, non-explosive, non-toxic and is safe 
for humans. 

A non-explosive destructive agent (NRS-1), in correspondence with TU [Technical 
Specification] 21-53-22-84 is manufactured by the Krasnovsk Experimental Enterprise in the 
Moscow Oblast. 

To increase the process time to the beginning of the swelling process one of various types 
of retardants is added to the material (NRS + water): SSB, CMC, KBP, and others. 

The quantity of retardant added to the expanding material is determined from the 
specified time for lowering the capsule into the well. Thus, if KBP is added in the amount of 
0.5%, the time to the beginning of swelling of the expanding material in the capsule will be 
within the range of 6 hours, while this time is 45-50 minutes without the addition of a retardant. 
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The properties of swelling of the proposed material and, as a consequence, expansion of 
the capsule filled with the material until it contacts the wall of the tubing (shaft) of the well 
supports realization of the posed goal. 

Figure 1 shows a schematic drawing of the lowering of the capsule in the specified 
interval of the well, Figure 2 shows the expansion of the capsule over its diameter until it 
contacts the wall of the tubing, while Figure 3 shows the breaking of the pin and lifting of the 
tool to the surface. 

The method is implemented in the following way. 

The material that expands in volume is prepared at the wellhead before it is lowered into 
the well. 

The volume-expanding material 1 made from the non-explosive destructive agent (NRS), 
which consists of 100 parts by weight powder (NRS) and 30 parts by weight water with the 
addition or without the addition of one of the retardants, is thoroughly mixed, loaded into capsule 
2, which is lowered into the well on cable 3 into the specified interval of casing string 4. 

To speed up the lowering of the capsule into the well an additional weight 6 (heavy 
tubing) is placed on the carrier 5. 

The connection of the capsule to the casing string (rock) is assured after the process of 
volume expansion and crystallization of the material is complete. Then applying calculated axial 
pressure to the cable pin 7 in bushing 8 is sheared and the tool is lifted to the surface. For an 
additional seal one uses sealant 9, for example, the self-sticking tape Gerlen-D, which spreads 
out as the capsule expands and fills cracks and pores in the tubing (rock). Gerlen-D tape is 
bonded along the center to the outside surface of the capsule. 

The capsule is left in its working position in the tubing (shaft) of the well. After the 
planned work has been completed the capsule is drilled out if necessary or separated from the 
wall of the string by chemical means using known technologies. 

Experimental tests showed that installing the capsule with the material based on NRS in a 
casing string provided a seal and isolation of the cavity at a hydraulic pressure of 15 MPa and 
higher, and the capsule did not shift along the tubing at an axial load greater than 85 tons. 

The use of this invention will make it possible to improve the quality of isolation (seal, 
strength and life of the cement bridge) and in addition will improve safety conditions of work 
and lower material and labor costs in isolating a casing string or open well shaft. 

This invention simplifies the technological process and makes it possible to eliminate the 
possibility of rupture of the string. 
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Claim 

A method of isolation of the cavity of a cased or uncased well, which includes delivery of 
material to the specified interval of isolation and wait time for completion of the sealing 
processing, which is distinguished by the fact that a capsule filled with a material that expands in 
volume and that assures an increase of the volume of the capsule along its diameter until it 
contacts the inside wall of the tubing or shaft of the well is delivered into the well, where the 
non-explosive destructive agent "NRS-1" is used as the material that expands in volume. 




Figure 1 





Figure 2 
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Figure 3 
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M306peTBMMe OTHOCMTCfl K 

HecpTera3QAo6bJBa>ou4efl npoMbJUineHHocTM, a 
HM6HHO k paaoCtMeHMK) nonocTH oOcaxoHHOd 

M/1M H606cajlCOHHOfl CXBdJKMHbJ npM 

3KcanyaTai^M, peuoHTe m crrpoMTanbCTBe 

HBCpTHHbJX, raSOBbtt M BQOAHbiX CXB3JKMH. 

06ecneMHBaeT noBbiuieHHO icaMecTsa 
pa3o6u^HM«. ynpomeHwo rexHononiMecKoro 
npouecca, ynyMweHMo ycnoBMd oeaonacHocTM 
Tpyaa. /ikiKBMAaumo aeposTKOCTM paapyujeHMfl 



KOnOHHbJ, CHVWCSHMO MaT6pMai1bHbOC H TpyflOBblX 

aaTpaT. CyiuHOCTb k3o6potohm«: AocraanflioT 
MaTepMan e aaABHHbifl HHTepsan paaoOuteHMfl. 
MaTepvian AocraBrmioT a xancyne. B xaMecTBe 
MarepMana HcnonbayioT paciuMpaiotUMflcfl b 
oGbOMe MaTepHa/1. a mmohho HeaapbiBHaToe 
paapyiuaKxuee cpeacTBO "HPC-I". 3tmm 
cpeACTBOM o6ecneHMBaK>T yaenHHenvte o&beua 
xancynw no AMaMBTpy. AO coeAMneHM« c 

BHyTpeHHeA CTGHKDfl 

si. 3 mji. 
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(54) METHOD OF SEPARATING CAVITY OF CASED OR UNCASED WELL 

(57) Abstract: 

FIELD: oil-gas producing industry: 
applicable in operation. repairs and 
construction of oil. gas and water wells. 
SUBSTANCE: method includes delivery of 
material in capsule to preset interval of 
separation. Material is used in the form of 
material expanding in volume, particularly, 
nonexplosive destruction means which ensures 
expansion of capsule volume in diameter up 
to contact with internal wall of string of 
weilbore. EFFECT: increased quality of 
separation. simplified process, improved 
labor safety, prevented destruction of 
string. reduced material and tabor 
expenditures. 3 dwg 
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HaoopoTOHno othocmtc* k 
MapTefBaozwObiBaKaue^ npoMbnimoKHocTM, a 
KM8MMO k paao&noHwo nonocTM oOcaxsHHoA 
mum HeoocaxeHHoft cxaaxMMbJ npn 
MccnnyaTauMH. peuome m CTpoHrenbCTBe 
necpTPKba. raaoebot m BCARHbix cxsaxMH. 

HaaecTOH cnocoC, BxnxxawuaiH ACCTSBxy b 
aaAaHHfaifl MHTepaan cxBaxMHbi nopuHto 
TaMnoHaxHoro pacreopa e nocneflytouptM ero 
3aTBopoBHMeM m oepaaoeaxHew l^omohthoto 

MOCT8 C OTCBMOHHOM HMXHOTO fOpMSOHTa OT 

Bepxwefo (PHr "BypeHMe*. M. : BHMH03Hr, 
8bin. 24, 1980. c. 35-37). 

npM peanwaauMM aaHworo cnooo6a 
paocoflyoTCfl aoctstomho mhoto LjeuoHTa c 

OOJlbUiMMM TpyODSWUM M 3MeprBTMMeCKMIM 

WTpaTQMM. Kajc npM ycraHOBxe neweHTworo 
Mocra. Tan npn ero paaoypviBaHMK. Kpowe toto, 
ABMHbifl cnoco6 mo oGecneHMaaeT k3moctbohhoo 

UOMOHTMpOaaHM«. 

HsBacTeH cnocoO paaootueHMsi oocaAHbix 

KOnOHH HHM OTKDbJTOrO CTBOJia CXBaJKMHbl. 

BicnioMajotuMfl cnycx 8 CK8a*MHy aspuBHoro 
DaaoypMBaeuoro naxepa. cocTORmero 
ToncTocreHHoro anioMHHHOBoro xopnyca, 
B3pbiBHoro aetnecTBa m AeTonaTopa (A.c. CCCP 
150076. E 21 8 33/12, ony6n. 1961. BH 8). 

npHMOHOHMO TO KMX - naKOpOB ATW 

ocymecrBTteHMfl cnooooa Ma-aa HenpaBiuibHOfl 

(HerOMHOfl) A03MPOBKM BSpbtBMaTbCX BOU4BCTB HO 

McxniOMaeT eoaMoxcHOCTb noBpexcoaHMB 

KQnOHHU MHM HOAOXMM tCOpOyca K OO CTOHKO, a 

TaiONB cymecTByoT BeposrrHocTb 
Hocpa6aTb*BaHH« AOTOHaTopa. B pasy/ibraTa 
Taxwx HBAQCTaTKoa nocTaaneHHaJi uenb - 
pa3o6meHHO ho AocTwraoTc*. Kdomo toto. 

npMMOHOMMO B3pb*BMbDt BOU^OCTB B ABHHOM 

cnocooe onacno c tomxm apeHH* tgxhmkm 
6o3onacMOCTM an* mhshm oocnyxMBawujoro 
nepcoHana. BaptJBHbte naicepbt MOTannoeMKM m 
TpeGyiOT sHaMMTejibHbix aaTpaT npn mx 
KjroroB/iOHMM m paaeypMaaHMM. 

HaMOonee 6tik3xmm no TexHMMocxow 
cyiuHOCTM h ADCTnrae*iOMy peaynbTaTy 
«an«OTCfl cnycn b cxaaxviHy naxepa, anacTHMHaw 
tcancyna KOTOporo pacumpneTcsi e AnaMOTpo pp 

KOHTaKTHOTO OOeAMHOHMn CO CTOHKDM KOJIOHHbJ 

khh OTKpbrroro creona sa chot McnonbsosaKMn e 
nanocTM paaunpflKx^Mxcfl i^bmohtob h bpouohh 

OMCKAaHMA OKOHMaHMfl npOUeCCOB rep«OTM3aUMM 

(AaHKJUJOBCKMfl B.C. m flp. CnpaeoMHoe 
pyicoBQACTBO no TaMnoHaxHbiM MarepnanaM 
M.: HeApa. 1973, c. 125). 

HeAOCTaTKOM abhhoto cnooooa panaoTC* to. 
wto pactuHpmiotMMecfl ljouohtw ho oGnaoaioT 

AOCTaTOMHblMM BO/IMMMHaMM OOVOMHOTO 

pacuiMpoHMH m ho coocnoNMBawT Kot-rrajfTHyto 
nposHocTb hb CABMr rancynw no creHice 
tconoHHbJ (cTBona). ooo6ohho npM HeooxoAHMbix 
yBanwMeHHba TpaHcnopTwo-Tex nonoo»Moc»« 
3aaopax npw cnyoca naicepa a cxBaacxwy, hto ne 
ooocnesMBaeT peuiewna nocTaaneHHoA uann. 
Ems oahmm HOAOcraTKOM npHMOHneMoro 
naicepa. tcax m l^omohthoto mocto. rbjirotc^ to. 
mto noA AeAcTBHeM oceaoA Harpyam 
(rHApaanHMecKoro AaaneKMn) b acsaxMHe naxep 
CMetuaoTcfi m repMOTHsauMii HapyuxaeTCfi. 

Uejibio HacTcniuero HaoepereHMii ronneTCfl 
noBbnueHMo KaMecraa paaogmeMww 
(repMeTMMHocTw. npoMHocTM m AonroaeMHocTM). 
ynpotneHHO TexHonorMMecxoro nponecca. 
ynyMujewMe ycnoavifl eeaonacHocTM TpyAa. 
AMKBHAauMfl sepOflTHOCTM pa3pyiuewM» 
nonoHHbi. CHMxexMe MaTepwarrbMbcx m rpyAOBboc 
3arpaT npn paaoou^eHMM oocaAHoA kodohhs) 
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HIW OTKpbfTOfD CTBO/IB CKBaXMHbl. 

nocTo sue Kua« uejib APCTHraercfl reu. mto b 
M3S8CTHOM cnocooe paaoCmewwH nonocTM 
oocaxeHHofl mam ho oocaxeHHoA cxaaxKHbi. 
BioiioMaKxueM Aocraajcy uarepMana b saAaHHwfl 
MHTepaan paaotkueHMP. apeMfl oxma3wm« 
cwoHsawMfl npOHscca repMenoatuiM, cornacno 
H3o6peTeHH» b cxBaxoiHy AOcraansuoT xancyny. 
aanonweHwyio pacuMpmouywcn b o&bOMe 
MaTepManoM. noTopbifl oQecneMMaaeT 
yee/ufMeHMe o&beMa xancynbi no AMaueTpy no 
cooAMHewvw c BHyrpeHHed CTeHiooA KonoHMbj 

MHM CTBOna CKBaXMHbl, nOM 3 TOM B KaMOCTBB 

pacuiMpsnoiuerocfl b oGbOMe MaTepvtana 
npMMeHmoT HesapbiBMaToe pa3pyujaxxi;ee 
cpeACTBO "HPC-1". 

HesapbiBMaToa paapyiuaxxnee cpeACTBO 
HPC-1 ooecneMMBaoT a^xpanTMBHoe 
(AMaMOTpanbHoe) pacujMpeHHe tcancynw aa chot 
peaicuMM (HaoyxaHMB) nopoujKa a bqab 3tot 
uaTepMan rMApoaconMseH. ctiocoooh x 
nuneHMio. ne ropioM, ho BapbiBoonaceH, ho 

tokcmhoh m 6o3onacoM A/lfl SOnOBOlCB. 

HeaapbiBMaToe paapyuiaioiuee cpeACTBO -1 

(HPC-1) B COOTBdTCTBMM c TY 21-53-22-84 

BbinyoxaeTcn ceoMflHo KpacHoacxHM onbrmbiM 
npoAnpMHTHOM MoctcoacKoA oCnacTM. 

Ann yBGJiMHOHMn TexHonorMMocicoro bpomohh 
AO Hanana npouecca HaoyxaHMn a MaTepuan 
(HPC+aoAa) BBOAflT qamh Ma paartMMHbix bhaob 
saMGAHMTenefl: CCB, KML4. KEn m ap- 

KODMMGCTBO BBQAMMOTO B paCUJMpfiKXMMHCfl 

MaTeoMan aaueAnHTenn onpeAerwioT no 
aaAaHHOMy bpomohh hb cnycx icancynbi b 
cxBaxoiHy. Tait npw Aooaexe KBn b xonMHecTBe 
0,5% b pacujMpfliotuMttcfl MaTepvtan 
ToxHonorMMecxoe bobmr ap naMana HaoyxaHHR 
ero a xancyne oocTaa/moT b npOAanax 6 nacoe, 
a 6ea AoCasxM aaMeAnHTenn oto opeun 
cooTBOTCTeyeT 40-50 mhh. 

Ha/IMMHO CBOftCTB HaOyXBHMB npMMOHflOMOrO 

MaTopnana m, xax cneACTBMe. pactuMpoHHo 
xancynbi, aanonneHHOfl 3tmm MaTapvianou. ap 

COOAMHOHMfl CO CTOHKOfl KOnOHHbt (CTBOJia) 

cxBaxcMHbi, ooocnoMMBaeT peanMaai^Mto 
nocTaaneHHOH uanM. 

Ha (piir. 1 npoACTaanoHa cxeiua cnycxa 
KaneyjibJ b aaAaHHbifl HHTepean ckboxmhu, hb 
o>Mr.2 pacuiMDOHHe xancynbi no AMBMOTpy AO 

COOAMHOHMfl OB CO CTOHKOH KQnOHHbl, Ha <pMT.3 - 

cpea ujTMcpTa m nqoboM MHcrpyMOHTa Ha 

nOBOpXHOCTb. 

Cnoco6 ocyi^ocTBJi«wT cnoAyx^MM 



PacujMpflwtAHftan e o&heue MaTopnan 
nrroBBT y ycTbn rrepaA cnycxoM b cxBaxxMy 

PacuiMpnxxuMHCB a oGbOMO iiaTepMan 1 Ha 
ocHoae HOBapwBMaToro paapyujaKMi^ero 
cpBACTBa (HPC). cocTo«moo Ma 100 BecoBbcx 
oamhmm nopouixa (HPC) m 30 BecoBbfX oahhhm 

BQAN C AOOaSKOfl MHH 663 AOOaBXM QAHOTO M3 

aaMOAnHTenoH. rmaTonbHo nopoMeoiMaaxrr. 
aarpyx<aK}T a xancyny 2. KOTOpyK> onycxax>T a 
cxBaxcMHy Ha Tpoce 3 a aaAaHHbifl MHTepaan 

OOCaAHOH KOnOHHbl 4. 

Ann ycwopoHMfl cnycxa xancynbi a cxsaxMHy 
na ynop 5 ctobsh AOnonHMTenbHbifl rpya 
(yTfOKeneHHan 6ypMnbHafl Tpyoa) 6. 

nocne 3asopujeHMfl npouscca oebeMHoro 
pacujMpOHMfl m KpMCTanrtMaauMM waTepMana 
oCecnoMHsaera cooamhohho xancynbi c 

COCaAHOfl KOnOHHOA (nOpQAOM). 3BTOM OyTOM 

npMnoxeHMB poena thom oceeoA narpyaxM na 
Tpoc cpeaaioT iutm^t 7 bo BTynxe 8 m 
MHCTpyuoHT nooHMvator na noeepxwocTb. 
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Ann AononHHrenbHoA repMeTwaaiyw 
npMMeHSJOT repMOTMM 9. HsnpMMop 
caMOKnenu^yiocfi nemy TEPJIEH-fl". woTopaa 
npM pacujMpeHMM Kancynbj pacTOKaeTCB m 
aanonxaeT paxo&MHbi. nop* b koixxho 
(nopw). Henry TEPJlEH-fl" HawieMBawT no 

HBMTpy H8 HapyJKHyiO nOMpXHOCTb KBDCy/IM. 

Kancyny a paCoMet* nonoNceHMM ocraanaioT 
a NonoHHe (craone) cxB&uKMHbi. nocne 
awnonwoMMfl Liane&bK poOoT npM 
HooexoAMMocTM paaoypwaawT xancyny with 

XMMMMOCKMM CnoCOOOM CCaOOOXWIOT OO OT 
CTeMKM KQnOHHbl HO M38«CTHblM TSXHOnOTMRM. 

3KcnepHMeHTanbHbie HccneaoeaHMW 
noicaaanM, mo yerraHoejea Kancynu c 
MarepManoM Ha ocnoee HPC a oocaAHOfl TpyCe 
ooecneMMna rapMBTwaauHto paao&maHKft 
nonocTM npM rvwpaanimecicoM AaeneHMM 15 
MRa h Bbuue. a casmt icancynw no kojtohh© He 
aacpMXCMpoaaH npM oceaofl Harpy 3J® oonee 85 

TC. 

Hcnojib3oeaHMo HacToautaro naoopeTeHMfl 
noaaonwT noawcwTb KasecTso paaoOtueHHfl 

(repMOTMMHOCTM, npOMHOCTM H flQnrOBOMHOCTM 



I46MOHTHOTO MOCTd), KpOMO 3TOTO, ynyMUJHTb 

ycnoana GeaonacHocTM Tpyaa, a Tamca cHtuMTb 
MarepnanbHwe n TpyaoebJO MTpaTbi npM 
paaoOu^BMMM oocaAHoA toonoHHbi ham onqpbiroro 

CTBOna CXBaXMHbi. 

HacTOflutea waoCpeTOHHo ynpotuaeT 
TOXHononiMacKMA npouecc m noaeanaeT 
nMJCBMAHpoeaTb BepoaTHOCTb paapytuewMfl 



<t>opMyna w3o6peTeHH«: 

W Cnocoo paaoGujaHM* nonocTM oGcsdkbhhoA 

HTM HOOOCaJKOHHOA CXBa*MHfa*. BKTOOMaiOU^IH 

AocTaaxy MaTapnana a aaoaHHbiR MHTopsan 
paaotkueHMfl, bpoma cokhabhmd oKonsaHMa 
npotjaoca repMeTMaaiiMM, crnMsaJouyiitaa tom, 
mto a cxaaxMHy Aocraarowor xancyny. 
1 $ sanonHeHHyio pacuiMpaKXMHMca a o&beue 
MaTopManoM, KOTopwfl ooecnoMMaaeT 
yaenHMeHMa oGbetta icancynw no flnaweTpy pp 

COaAMH6HMJ1 C BHyTpOHHefl CTBHKOfl KOJTOHHbJ 
HTM CTBOna CXB£UKMHbJ, npM 3TOM a KSMOCTBe 

pactuMpaiou^eroca a o&beMe uaTepnana 



cpeacTBO "HPC-1". 
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